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Abstract
Introduction




• Male and female juvenile Pardosa milvina were collected
from a commercial farm that uses a strip-cropping system
• Each individual spider was kept in an 177ml plastic soufflé
cup (7 cm dia. at top tapering to 5 cm dia., 5 cm in height)
lined with 2 cm of peat to simulate substrate
• Spiders were fed first instar crickets (Gryllodes sigillatus) in
the first week. After 24hr access to food, uneaten crickets
were removed and were not fed for the rest of the week.
• During the experiment, spiders were fed with crickets
treated with herbicide or with distilled water as a control.
• Soil was moistened ad libitum to provide a constant source
of moisture and provide humidity to the spiders.
We established five treatments, including 
four herbicides (2, 4-D, atrazine, S-
metolachlor, dicamba) diluted to 
recommended levels for pre-emergence 
field application, and a distilled water 
control.
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Agricultural use of herbicides has increased in diversity and quantity, yet
herbicide impact is poorly understood on non-target species such as spiders.
Spiders may be exposed to herbicides through direct spraying, contact with
treated surfaces or trophically through consumption of herbicide-sprayed prey.
The wolf spider Pardosa milvina is a common vagile ground species found in
agricultural systems in the Eastern United States. We measured the lethal and
sublethal feeding effects of herbicide-contaminated prey on these spiders. Using
a 5x2 experimental design, we exposed first-instar cricket nymphs (Gryllodes
sigillatus) to one of four different herbicides (atrazine, s-metolachlor, dicamba, or
2,4-D) or a distilled water control. Spiders were presented either freshly sprayed
crickets or crickets coated with dried herbicide residue. Spider response to prey
was measured during a 20-minute feeding trial. During each trial, spider lunge
latency and capture were recorded as well as prey rejection. Spiders were
maintained on a diet of one of the ten cricket herbicide treatments for six-weeks
(n=30, N=300). Spider feeding behavior and weight change were measured
weekly while spider mortality was checked daily. Herbicide-sprayed crickets did
not significantly increase spider mortality or reduce prey capture latency across
treatments compared to the water control, but we did find modest but significant
differences in prey lunge latency and large differences in weight change over
time. Spider lunge latency was significantly slower for 2,4-D and dicamba
initially, but this difference diminished over subsequent weeks. Only spiders in
the control and dicamba treatments gained weight over time while s-metolachlor,
atrazine, and 2-4,D resulted in weight loss for spiders despite spiders feeding on
prey. We also found no difference in feeding behavior among dry or wet-applied
herbicides. Prey contaminated with these herbicide or herbicide residues have
significant sublethal effects on these beneficial agricultural predators.
• Studies of spider feeding on insecticide-contaminated prey show shifts
in feeding response, prey kill rate, and other sub-lethal effects
(Korenko et al. 2019). Further, insecticide-contaminated prey may
function as a feeding deterrent for spiders. These effects can
compromise the role of spiders as biocontrol agents in agricultural
systems and be counterproductive to the function of spraying
insecticides (Michalko et al. 2019). Herbicides may have an even
greater negative impact on spider function as beneficial pest-control
due to the much larger quantity, frequency, and diversity of herbicide
application compared to insecticides.
• To minimize harm to crop plants, herbicides are routinely sprayed on
bare soil prior to crop germination (pre-emergence) or on stubble
after harvest (burndown). In both cases, ground-dwelling arthropods
such as wolf spiders and crickets may be particularly susceptible to
direct herbicide contact.
• Although several studies have documented the effects of chronic
exposure to herbicide-contaminated soil on spiders (reviewed in
Pekàr 2012 and see related posters here at NCUR) very few studies
examine the effects of ingesting herbicide-sprayed insects on spider
survival, growth, and feeding behavior.
Does eating herbicide-contaminated prey 
negatively impact wolf spiders?
• Change spider predatory behavior?
• Influence weight gain?
• Increase mortality?
Spiders were slower to attack herbicide-tainted prey 
but prey capture did not differ from control 
treatments
• No evidence that herbicide-sprayed crickets were a repellent to spiders 
or that consumption of sprayed crickets impaired capture.
Some herbicides cause weight loss in spiders
• Atrazine, 2,4-D, and S-metolachlor-tainted crickets caused significant 
weight loss over the six-week period, but spiders consuming dicamba-
sprayed crickets gained the same amount of weight as control spiders.
• Reductions in weight suggest either some herbicides change the 
metabolism of spiders or that they extract less resources from the prey 
due to either changes in palatability or herbicide-induced 
neuromuscular effects on the spider. 
• Weight loss suggests that persistent use of these herbicides would lead 
to impaired growth or eventual starvation in these spiders.
Freshly applied and dried herbicide residue had the 
same effects on spiders
Herbicide-contaminated prey produce no lethal 
effects on spiders over six weeks
Pardosa is the second largest genus of spiders, occurring in crop
systems on six continents. Pardosa milvina may reach densities of
16/m2. With each spider eating approximately 1 prey/day, this single
species consumes ca. half a million insects per week per acre. Any
herbicides that decrease feeding may have large consequences on
pest control within these systems. Additional studies should be
conducted that examine Pardosa functional and numerical responses
to prey in the presence of these herbicides.
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Herbicide Exposure
• One Pardosa milvina spider was placed in an empty 177ml 
souffle cup underneath a clear glass vial. The container also 
had one 1st instar cricket (Gryllodes sigillatus) previously 
sprayed with a field-dosage of herbicide or a water control. 
• After a two-minute acclimation period, the vial was lifted and 
the time required to capture the cricket was recorded over a 20 
minutes period.
• After the spider had captured the cricket or the trial time 
expired, the spider was fed 5 additional 1st instar crickets also 
treated with the same herbicide or water control.
• All spiders were weighed weekly prior to the start of each 
feeding trial.  Hunger was standardized for all spiders. The 
experiment ran for six weeks (N=300, n=30).
Figure 4. Mean 
change in weight 
across all weeks by 
herbicide treatment 
and application type. 





Herbicide Treatment 48.5 0.0001
Application Type 0.974 0.3246
Herbicide * Application 0.377 0.8250
Prey Lunge Latency and Prey Capture Latency
Figure 1. Mean number of spider 
lunges toward prey across all 
weeks. Different letters indicate 
significant differences between 
treatments (Fisher PLSD test).
Treatment F P
Herbicide 1.846 0.120
Week of Feeding 8.019 <0.001
Week of Feeding * Herbicide 1.641 0.037
Treatment F P
Herbicide 1.377 0.242
Week of Feeding 10.659 <0.001
Week of Feeding * Herbicide 0.995 0.5156
Figure 2. Mean prey (A) lunge latency and (B) capture latency across all weeks by 
herbicide treatment . 
Table 1. (A) Two-way ANOVA of lunge latency (B) Two-way ANOVA of capture latency
Change in spider weight between week 
one and week six of herbicide treatment 
exposure
Spider mortality by herbicide treatment 
exposure 
Treatment F P
Herbicide Treatment 0.923 0.4511
Application Type 0.276 0.5999
Herbicide * Application 1.391 0.2372
Figure 5. Mean 
days until death 
by herbicide 
treatment and 
application type 
(N=300, n=30).
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